Transcriptional profile of genes induced in human atrial myocardium with pressure overload.
The molecular response of human myocardium to mechanical stimuli, particularly the difference between pressure or volume overload cardiac hypertrophy, remains incompletely defined. We investigated the transcriptional profile of genes induced in human pressure- or volume-overloaded myocardium with DNA microarray technology. We used right atrial tissue from patients who underwent cardiac surgery. On the basis of pressure data and echocardiographic findings, the patients were divided into three groups: control group (n=3), pressure overload group (mean right atrial pressure of >7 mm Hg, n=3), and volume overload group (moderate or severe tricuspid regurgitation, n=3). Expression profiles of 2139 human genes were investigated with mRNA obtained from the samples. In the pressure overload group, expression of genes of cyclin-dependent kinase inhibitor 1A (CDKI1A, 11.7+/-3.1-fold vs. control), and mitogen-activated protein kinase phosphatase-1 (MKP-1, 26.2+/-2.1-fold) was significantly increased compared with those in control or volume overload group (P<0.05). The specificity of these gene expressions was confirmed by a quantitative "real-time" polymerase chain reaction (PCR) analysis. In addition, mechanical strain induced CDKI1A and MKP-1 protein expressions in neonatal rat cardiac myocytes in an amplitude-dependent manner. In contrast, transcripts of growth factors did not significantly increase. This study demonstrated that gene expressions of CDKI1A and MKP-1, but not growth factors, are induced in chronic pressure-overloaded myocardium. These findings suggest that suppressors of the cell cycle or cell proliferation may play a critical role in the pathophysiology of pressure overload.